Effects of antiglaucoma drugs on collagen gel contraction mediated by human corneal fibroblasts.
Measurement of intraocular pressure is affected by the shape and thickness of the cornea, and corneal shape is thought to be maintained by contraction of corneal fibroblasts. The effects of the antiglaucoma drugs latanoprost, timolol maleate, and pilocarpine on the contraction of corneal fibroblasts cultured in a 3-dimensional collagen gel were investigated. The effects of these drugs on collagen degradation by corneal fibroblasts and their possible cytotoxicity were also examined. Human corneal fibroblasts were cultured in a 3-dimensional gel of type I collagen and in the presence of various concentrations of latanoprost, timolol maleate, or pilocarpine for various times. Collagen gel contraction was evaluated by daily measurement of gel diameter. The extent of collagen degradation was determined by measurement of the amount of hydroxyproline generated by acid-heat hydrolysis of culture supernatants. The release of lactate dehydrogenase from corneal fibroblasts was determined as an index of drug cytotoxicity. Latanoprost stimulated collagen gel contraction mediated by corneal fibroblasts in a concentration- and time-dependent manner, whereas timolol maleate and pilocarpine had no such effect. None of the 3 drugs affected collagen degradation by corneal fibroblasts or exhibited cytotoxicity at concentrations as high as 100 muM. Among the antiglaucoma drugs examined, only latanoprost stimulated collagen gel contraction mediated by human corneal fibroblasts. This action of latanoprost might affect corneal shape and thereby influence measurement of intraocular pressure.